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INVESTIGATIONS  OF  NATURAL  AND  ARTIFICIAL  IMMUNITY  AGAINST  ANTHRAX 
(From  the  Ifygenic  Institute  of  the  German  University  at  Prague) 

(Chief:  Professor  Kueppe) 

XI.  First  Report  About  Anthrax  Immunization  Inoculations  on  Sheep, 

By:  Professor  Dr.  Oskar  Bail,  Assistant  of  the  Institute. 

The  following  is  the  first  verbatim  transcript  of  a  report  of 
the  Austrian  Ministry  of  the  Interior  (with  the  exception  of  a 
few  minor  changes),  which  approved  the  means  of  the  investigations 

Os 

and  to  which  office  we  are  gratefully  indebted.  Although ^conclusive 
opinion  has  not  been  reached  yet,  i.e.  the  duration  of  the  immunity 

9 

following  inoculation,  new  points  of  view  have  arisen  which  justify 
publication.  As  the  housing  of  the  sheep  was  impossible  in  outside 
locations,  the  institute  had  to  provide  somewhat  inadequate  accommodation^ > 
for  the  test  animals.  Although  this  had  the  advantage  of  providing  a 
constant,  exact  supervision,  it  filso  presented  considerable  incon¬ 
veniences,  All  sheep  were  pasture  animals  and  arrived  in  an  exhausted 
^condition.  Throughout  the  hottest  part  of  the  summer  they  were  placed 
in  narrow  stalls,  lacking  adequate  lighting  and  ventilation.  The 
pretreatment  had  to  be  started  at  a  time  before  the  animals  had  re¬ 
cuperated  from  the  strenuous  trip.  There  was  no  possibility  to 
exercise  the  sheep  and  their  feed  was  also  inequitable. 

Regarding  the  basis  of  the  immunization  methods.  Chapter  X 
dealing  with  these  investigations  contained  more  detailed  information. 

The  question  ivs  an  immunization  against  anthrax  by  means  of  MLyoin" 


/ 


(as  per  Kruse),  which  con  be  obtained  iron  the  sterilized  edema  liquid 
from  anthrax  infected  animals,  Through  this,  after  tho  developed 
conception  of  "artilycin"  Is  formed  in  the  body  of  the  treated  animals 
and  this  is  immunized  with  live  bacillus  before  tho  infection, 

Tost3  on  rabbits  and  pro-tests  on  sheep  have  proved  the  correctness 
of  this  assumption.  Tho  animals  trc_tei  in  tho  above  mentioned  manner 
cid  r.ot  only  become  immune  themselves,  but  also  produced  serum  which 
could  protoot  normal  animals.  Theoretically,  this  scrum  possessed 
none  of  the  qualities  of  a  bactericidal  immune  serum  although  it  had 
a  decisive  immunizing  effect. 

In  conjunction  vd-th  the  reported  test*;  on  sheep,  further  details 
are  given  below;  these  details  have  boon  p.rtially  acquired  during 
the  investigations.  The  entire  explanation  depicts  one  outstanding 
fact,  i.e.,  a  speci-l  immunization  (active  immunity)  ia  achieved 
through  tho  edema  treatment.  This  differentiates  itsalf  from  the  other 
methods  used,  viz.  the  Pasteur  with  its  deviations  and  tho  SobernhclmC?) 
which  represent  a  combination  of  setivo  and  passive  immunization, 
mainly  because  the  participation  (activity)  of  live  bacillus  (virulent 
as  ‘..ell  as  attenuated)  is  completely  eliminated.  ... 


CH.RT  I 


Rrc-?rf-t '■ nt 


Infect ion 


Result 


o  Juno  5  com 
rabbit  edema 
E:.b-cutaneously 
into  right  thigh 


right  thigh  Prc-troutme.nt  endured 
•without  ary  reaction, 
but  on  12  June  the  animal 
developed  a  paralysis  in  the 
hind  log3  and  eymotoms  of 
staggers.  33  hours  after  the 
inoculation,  alight  reddening 
of  the  pi  co  of  infection, 
but  no  outspoken  edema.  Dies 
43  hours  after  the  injection. 
Ho  edema,  but  seme  bloody  pus 
cn  the  place  of  injection. 
Spleen  very  slightly  enlarged, 
Abundant  bacillus  in  blood 
and  organs.  In  the  brain  a 
worm  shaped  blister  (bubble) 
filled  with  almost  clear 
licuid. 


6  Juno,  5  cem 
rabbit  edema 
sub-cut.  right  thigh 
12  June  repeat. 


right  thigh  Pre-treatment  endured  without 
any  reaction.  t&  hours  after 
injection  severely  ill,  with¬ 
out  localized  symptoms. 

19  June  remarkable  improvement 
23  June  recovered. 


IS  June,  10  cca 
rabbit  edema 
sub-cut,  on  right 
thigh,  12  June  repeat 

Same  as  VX 

8  June,  15  com 
Rabbit  edema  on 
right  thigh 


XI 11 

(controlled 

animal) 


right  thigh 


left  thigh 
right  thimjjj 


right  thigh 


Pro-treatment  as  well  as 
injection  endured  -without 
any  reaction. 

Same  as  above 
Same  as  above 


2i*  hrs  after  the  infection 
evident,  36  hrs  vory  pro¬ 
nounced  bloody  edema.  Death 
within  a  ouriod  of  42  hrs. 
cauae  -  anthrax. 


The  first  teat  covers  6  sheep  of  on  ordinary  Hungarian  breed. 


Fivo 


of  tho30  animals,  as  illustrated  in  Chert  1,  were  pre-treuted  with  edema 
of  anthrax  infected  rabeits.  Tho  last  animal  (Nr.  XIII)  served  as  a 
cic.-rol  animal  fer  th/s  test  as  wall  as  for  a  simultaneously  conducted  teat, 
(transmitted  (passive)  immunization)  as  expressed  in  Chart  II.  This  t6st 
v.as  made  with  4  sheep  of  the  scuoo  breed.  The  serum  used  for  this  purpose 
stems  from  a  sheep  !II(^J)  which  has  been  treated  with  cdc.ua  for  a  long  tine, 
(s.u.a.b.  p.27l) 

CHUT  II 

(Transmitted  Immunity  with  Serum  from  Sheep  III) 


Serum  Treatment 


Infection 


16  June  5  ccm  1  hr.  later 

serum  subcutaneously  2C40  Sac. 


Results 

On  19  June  shows  a  small  pea 
sized  hard  infiltrate  on  the 


right  thigh 


16  June,  10  ccm 
like  II 


on  loft  thigh  left  thigh  which  diminished 

by  27  Jane.  The  general  con¬ 
dition  did  not  show  any  distur¬ 
bance. 


Like  IX 


16  June,  5  ccm  to 
■which  2040  bac.were 
added  immediately 
prior  to  inoculation 
subcutaneous  right 
thigh 


19  June  slight  edema,  which  Is 
well  dofineblo  and  hardened  on 
the  following  day;  accompanied 
by  considerable  swelling  of 
glands,  evorytning  disappeared 
and  on  27  June  the  animal  was 
back  to  normal.  The  general 
condition  did  not  6how  any  dis¬ 
turbance. 

Without  any  reaction. 


16  June,  10  ccm  Serum- 
rest  like  XI 


XIII 

(controlled 

animal) 


Without  any  reaction 


Sao  Tost  Chart  X 


Tne  3rd  Test  follows .  This  test  was  made  to  ascertain  whether  or  not 
the  achieved  immunity  of  the  sheep  mas  relevant.  As  all  animals  could 
not  be  inspected  because  of  lack  of  sufficient  space,  only  spot  chocks 


Worn  r'.e.jrt.  1 

error  the  amount  of  bao* 

was  somewhat 

small. 

CHART  III 

hr. 

Infection 

kosulto 

V 

30  June,  592 

>.ithout  any  reaction 

VI 

bac.  sub¬ 

i 

cutaneous 

XI 

left  thigh 

XIV 

same  as  above 

Dies  cn  the  Ath  day  with 
excessive  edema  and  typical 

anthrax. 

In  regard  tc  the  transmitted  immunity,  icrun  fren  Sheep  III,  as 
observed  on  rabbits,  also  completely  protected  sheep  or  In  acme  in¬ 
stances  reduced  tho  infection  to  slight  local  symptoms.  The  severity 
(gravity)  of  the  infocticn  and  the  extremely  groat  (sensitivity) 
scnsitiveno3s  cf  the  used  (employed)  breed  is  clearly  (observod) 
confirmed  by  the  short  life  span  cf  tho  controlled  she op. 

A  precise  evaluation  cf  the  effect,  of  the  scrum  was  not  included 
in  the  tooting  program.  The  plan  merely  tended  to  prove  that  the 
same  results  already  determined  on  rabbits,  also  applied  to  sheep. 

However,  one  car.  hardly  doubt  that  tho  smallest  protective  quantity 
could  be  lov.er  than  5  com.  This  is  supported  fcy  tho  ubscr.co  of  any 
reaction,  at  least  when  bac.  serum  is  simultaneously  injected  (inoculated.) 
It  r.culd  be  erroneous  to  assume  that  through  separate  injection  edema 
etc.  was  observe  and  that  the  serum  bactericidal  would  cause  tho  same 
effects  as  the  "typhus  immunization  serum11.  Actually  any  trace  of 
bacteria  dis.tinc.tica  y,us  missing. 


(employed) 

Two  (2)  ccr.  of  the  fresh,  2-hour-old  serum  were  nixed  with  0.002 
com  of  the  cultures  dsluted  in  bouillon  for  tho  inoculation  of  the 
shoep.  This  was  ruaintalnod  at  37°.  inch  loop  contained:  at  tho 
beginning  184,  after  ?4  hours  291  and  after  5  hours  10, COO,  after 
24  nouro  o^'  haoilluw. 

■''ithout  assuming  a  fast  doatructicn  of  bacilli,  it  is  easy  enough 
to  offer  an  explanation. 

(oomowhat  surprising  was  tho  result  that  tho  on  inala  protected 
by  scrum  even  when  the  first  infection  (inoculation)  (like  with  XI) 
shewed  no  reaction.) 

uomeKhut  surprising  was  the  result  that  the  animals  protected 
by  scrum  were  still  unroceptiva  14  days  later  allhough  tho  first 
inoculation  (infection)  (like  with  hr.  XI)  had  cuusejno  reaction. 

Contrary  to  thia, rabbit  tests  have  shewn  an  immunity  of  not  core  than 
a  week’s  duration  and  even  then  when  an  alike  ccruc  was  used  (raoblt 
immune  cerul  for  rabbits),  Aa  these  conditions  (provisions)  could 
be  of  practical  importance,  it  s.as.  planned  to  extend  these  tests. 

The  cain  objective  is  the  achievement  of  a  homogeneous  immunity j 
based  on  pa^t  experience,  only  this  type  of  an  immunity  provides  a  longer 
period  of  protection,  howevor,  in  this  respect,  (tho  actual  duration)' 
it  is  impossible  to  ccv.e  to  a  conclusive  decision  at  the  present  time, 
lest  1  proves  (determines)  that  edema  treatments  aro  completely 
(totally)  successful.  Teat  III  shows  that  a  total  immunity  is  still 
maintained  3  wee, -.a  later  (true  enough,  however,  against  a  mealier  coco 
of  bacilli).  Tho  only  Iocs  of  these  shoop  treated  with  rabbit  ndema 


was  the  animal  which  received  the  smallest  dose  (amount)  of  edema. 
Although  the  shocp  had  also  another  disease,  we  must  still  attribute 
the  lack  of  immunity  to  the  insufficient  dose  of  the  edema  inoculation 
because  another  sheep,  which  was  administered  the  next  highest  dose 
survived  in  spite  of  suffering  from  a  severe  illnoss.  Both  sheep 
VI  and  VII  which  hud  pre-treatment  and  bac.  inoculations  on  similar 
and  different  parts  of  their  bodies  prove  that  it  is  a  question  of 
a  general  and  not  a  localised  insensitivene3a,  and  finally  sheep  VIII 
established  (determined)  that  even  a  single  inoculation  of  a  sufficiently 
large  dose  of  edema  could  suffice*  Naturally,  it  is  not  simple  to 
determine  the  necessary  size  of  the  dose  and  can  be  done  only  by  counting 
cubic  centimeters. 

Further,  all  sheep  prove  that  edema  inoculations  can  be  endured 
without  any  damage  or  even  local  or  general  manifestations. 

Sheep  from  Siebenburgen  were  used  for  the  following  two  tests. 

These  were,  in  view  of  their  wool,  better  grade  animals.  Their 
hardiness,  however,  was  considerably  higher  than  the  one  of  the 
breed  previously  used.  The  results  (statistics)  were  different  in 
many  respects.  The  infection  (inoculation)  was  heavier  (greater) 
not  only  on  account  of  the  number  of  bacilli,  but  also  because  the 
cultures  used  had  gone  two  or  three  times  through  the  body  of  the  sheep. 
Besides,  to  sim’ilate  natural  conditions  during  which  the  infection  is 
mainly  caused  through  spores,  agar  cultures  were  used. 

The  main  difforonce  was  in  the  manner  of  the  pro-treatment.  (This 
time  edema  liquid  of  sheep  suffering  from  anthrax  was  used  and  not  tho 


liquid  from  diocucod  rabbits,  in  other  words  a  homogeneous  substu'.co.) 
Tiiic  time  cha  edera  liquid  used  was  rot  fro—  diseased  rabbits  but 
from  sheep  suffering  from  anthrax,  in  cthor  words  a  hc.noroiieous 
substanco.  Iho  experiences  of  the  last  years  have  cado  it  r.:orc  and 
,  acre  probable  that  this  io  a  vital  point  in  the  immunity  rossarch 
which  has  not  been  sufficiently  investigated.  V.’o  wish  to  refer  hero 
briefly  to  the  investigations  conducted  by  v.ood  and  Gressberger  and 
Schattcnfrch  relating  to  tcxinca,  as  v;ell  as  tc  the  research  aide  by 
*  ;  ahrlich  and  his  ached  for  better  (protective)  ir.-sunity  effects  of 
homogeneous  bactericidal  immune  sera.  Apparently  only  lco3oly 
related,  such  observations  point  to  a  vital,  still  to  bo  investigated 
(condition)  connection,  "a  secret  loss." 

Obviously  this  pertains  also  to  the  anthrax  immunity.  It  is 
extremely  difficult  to  lmnunlzo  guinea  pigs  with  rabbit  edema  and 
than  only  against  slight  infections.  It  is  each  easier  to  utilize  the 
edema  or  peritoneal  exudate  of  guinea  pigs  suffering  from  anthrax, 
besides,  the  protective  effect  of  a  scrum  from  a  rabbit  which  was 
treated  with  guinea  pig  edema  is  far  higher  for  guinea  pigs  thin  v.hcn 
the  tost  (acrum)  animl  is  immunized  with  rabbit  edema.  This  rocult 
is  positive  although  the  pertinent  investigations  are  not  yot  concluded 
/  (completed).  Inking  into  consideration  the  excessive  sensitiveness 

i 

/  of  guinea  pigs  to  anthrax  this  is  easily  explainable. 

A  "lyoin  Theory"  of  tha  anthrax  immunity  can  put  up  v.ith  tho  cbovo 
fact,  at  least  temporarily.  It  is  evident  that  the  "protective  matter" 
(which  the  bacillus  secretes  as  a "matter  exchange  substanco")  (like 


the  tetanus  bacillus)  must  depend  on  "protective  devices,"  which  have 
to  be  combatted  (overcomo)  v;ithin  the  animal  body.  Though  similar 
in  n qy  way3,  in  some  instances  the  anthrax  "lysin"  of  a  rabbit 
varies  from  the  substance  derived  of  a  sheep.  Hence  the  latter 
may  become  important  for  the  immunization. 

This  trend  of  thought,  whoso  theoretical  Justification  cannot 
be  denied,  governed  the  following  test,  yet,  at  first  in  a  wrong 
manner  (way) .  It  was  assumed  that  homogeneous  edema  of  sheep  could 
bo  easily  "consumed"  (worked  up)  by  sheep  and  therefore  immunity 
would  set  in  at  an  early  stage.  Based  on  this  positive  assumption 
an  extensive  test  waa  prematurely  started  and  turned  out  accordingly. 
Besides  using  (as  inoculation  liquid)  pure  edema,  we  also  employed  a 
mixture  of  edema  and  blood  of  a  sheep  euffering  from  anthrax.  (See 
Chart  IV) 

If  we  consider  this  test  primarily  as  an  immunity  inoculation 
attempt,  there  is  little  to  report*  cf  6  pre-treated  animals,  5  died 
of  anthrax,  v.hereas  the  sixth  survived  after  a  severe  illness.  The 
test  was  a  complete  failure. 


Re  suits 

13  July  slight  edema.  Death  during 
the  night  13-14  July  after  62-70  hrs. 
Very  slight,  partially  purulent  x 
edema.  Spleen  not  enlarged. 

Bacilli  -  overall,  quantitative. 

13  July  slight  edema.  Death  on 
13  July  after  55  hrs.  Same  condition 
as  XV 


CHART  IV 


Nr. 

Pro-Treatment 

Infection 

XV 

7  July  3  ccm  edema 

a 

+  o 

liquid  from  sheep 

•rt 

fH  • 

■  XIV  «■  jub-cut. 

a  ^ 

in  the  left  thigh 

o  o 

r3  ■§ 

w 

c?  *> 

XVI 

7  July  9  cem  edema 
2V 

like  £  8  a 

U  bO 

sag* 

3  n  +* 

a  u 

o  © 

-C  J3 
*■>  +> 


Cii  .-.T  1  V  (cent1!) 


:.r . 


rre-'i  r 

llL 

7  vJdljr' 

■  15  cca 

1 

to 

9 

like  XV 

a 

-T 

CG 

•H 

o 

MT. 

1  7  July  9  cca 

o 

cf  a 

mixture 

CO 

Q 

JZ 

1  port  edema 

OJ 

u> 

an  d  4 

ports 

C 

c> 

U 

bleed  *  StlbCUb* 

sz 

o 

left 

shank 

•V 

(thigh) 


I  rt  i'« 


c 

G 


XIX  7  July,  15  ccm 
fixture.  one 
part  edema  and 
4  parts  bleed 
subcut.  -left 
thigh  (shank) 

XX  7  July  5  cen  of 
similar  fixture 
used  or.  XIX 


o 

c2 

iH 

t) 

z\ 

O 

o 

u\ 

< z 

cs 

s 

+-> 

D 

3 

o 

i 

H 

rJ 

r~i 

Death  ufter  .'X*  hrs.  Buell. 1  abundant 
generally  excessive.  Otherwise  like  XV 

14  July  slight  edema.  15  July  edema 
begir.3  to  fern  margin  upward.  Sick. 

16  July  -  eer.tir.ucusly  sick.  Idem  a 
hard  v.ith  mrgins .  19  July  edema,  absorbed 
with  the  exception  of  a  slight  infiltrate. 
Recuperated , 


10  July  nsderato  edema.  Death  during  night 
13-14  July,  after  62-70  hrs  condition 
similar  to  XV 


13  July  -  slight  cdoxa.  Death  14  July 
after  74  hrs.  Id  two  somewhat  noro 
devoloped,  othtrvise  similar  to  XV. 


Mil 

(control 

animal) 


already  cr.  12  July  edema.  14  July  extrecaly 
intensified,  hanging  fren  shank  like  a 
sack.  Death  on  14  July  after  77  hrs. 


If  the  causes  were  investigated,  they  col  d  not  be  attributed  to 


poor  suitability  of  the  sheep-edema  employed  in  the  pro-treatment,  nor 
to  the  manner  of  the  inoculation.  If  that  v.ere  the  case,  regardless  of 
subsequent  tests,  no  animal  would  have  stayed  alive.  It  is  assumed  hence, 
that  the  only  cause  was  th9  brevity  of  tho  time  hctv.een  the  pro-treatnent 


and  the  inoculation.  This  is  not  without  importance  because  it  appears 
appropriate  tc  apply  the  kacteur  immunisation  inoculation  with  t.  o  use 
of  weakened  live  bacilli  in  the  edema  treatment.  The  kasteur  treatment 
assures  that  immunity  appears  only  8-12  days  after  the  dlsap.pearar.ee  of 
the  iOcal  symptoms  of  the  disease.  The  absorption  of  the  edema  formed 
in  a  natural  v;ay  during  the  kasteur  treatment  coincides  (equals)  the 


inocul  ition  of  the  mctif iciully  obtained  15.:uid  from  another  animal. 

.v.  longer  period  cf  time  is  required  also  for  this  assumption.  Therefor®, 
one  car.  assume  ahead  of  time  that  the  period  of  Immunity  cf  the  tT;o  methods 
is  identical, 

another  circumstance  is  noted  in  ooserving  (.studying)  icst  IV, 
i.c.,  the  noticeably  fast  course  of  the  disease  cf  cheep  XVII,  In 
ether  v;crc!s  the  animal  receiving  the  highest  (Isrg-ut)  quantity  of 
edema.  Also  the  :  -ining  animals  suucumbcd  socner  than  the  control 
animal,  in  proportion  to  the  dose  of  edema.  It  appears  advisable  to 
discuss  the  tests  cf  a  larger  scal^.. 

The  surrounding  circumstances  acre  unfavorable  as  the  animals 
v.cre  exhausted  after  the  hot  Journey,  hence  arrived  in  a  poor  condition, 
but  were  subjected  to  tests  without  a  period  allowed  for  recuperation. 

Two  animals  (XXIII  and  XXVI)  had  a  cough  ri£»t  from  the  etart  and  XIII 
displayed  a  decreasing  appetite,  hcverthclcos  the  pre-treatment  was 
endured,  without  any  exceptions.  During  these  testa  the  sterilized 
bleed  cf  sheep  suffering  from  anthrax  was  analyzed.  Some  of  the  analyzed 
blood  was  mixpd  with  edema.  Tr.«  breed  of  the  sheep  was  the  sums  as  the 
cr.e  used  in  Test  IV  (see  Chart  V/. 

Kr,  XXIII  cf  those  10  sheep  was  a  diseased  animal.  Tho  dissection 
of  which  revealed  an  extremely  old  contamination  (disease).  The  death 
cf  this  animal  was  not  surprising,  as  old  experiences  taught  that  ill 
ana  weakened  animals  net  only  contracted  ccntageous  diseases  more 
easily,  but  also  could  not  ha  immunized  in  some  instances,  and  in 
others  with  great  difficulty.  Under  favorable  circumstances  this  animal 


would  net  have  been  used  for  toting  purposes  and  no  breeder  would 
have  retained  it  in  his  herd,  nor  \ould  he  have  giver,  it  inoculations. 
However,  the  fact  that  a  previously  diseased  anir.al  was  inoculated 
with  edema  or  a  blood  edema  mixture  without  showing  obvious  damage 
indicated  that  the  procedure  as  such,  is  harmless.  H.arnltoancss,  aa 
such,  does  r.ot  restrict  (limit)  tho  sumo  quality  in  connection  with 
live  bacilli.  T.nis  ensues  fr cm  tho  conception  of  lysin  in  accordance  vith 
Kruse *8  views  and  is  crown  by  tho  death  of  sheep  XXIX.  This,  however, 
will  be  discussed  later. 

ohoep  XXVI  proves  that,  the  disease  of  an  immunized  animal  effects 
the  success  of  the  inoculation.  Thlo  animal,  like  XXVIII,  suffered  of 
diseased  respiratory  tracts  and  was  the  only  one  of  the  animals  treated 
with  edema  which  sNcwvd  an  adhesion  tc  anthrax,  without  a  disturbance 
of  the  general  condition. 

It  is  appropriate  to  make  acme  general  remarks  here.  Animals 
like  sheep  XXIII  and  XXVI  are  the  types  which  cause  difficulty  for 
immunization  against  anthrax  as  well  as  against  any  other  infectious 
diseasos.  Unable  to  develop  the  needed  body  (organic  reaction)  for 
the  production  of  immunity,  they  not  only  deteriorate  (damage) 

Statistics  of  immunity  success  (the  effectiveness  of  tho  old  Pasteur 
and  the  new  bobernheim  methods  is  r.ot  doubted),  but  also  provoke 
failures  cf  those  methods,  which  employ  live  (cultures)  pathogenic 
agcr.bc.  Tills  applies  to  anthrax  as  wall  as  swine  urysipeles.  Inoculation 
icoo-c  following  the  here  employed  clem a  treatment  can  bo  excluded  with 
safety,  but  not  losses  through  infection,  as  long  &3  the  (striving) 
(aspiring)  strived  for  "Anti-lysir.  formation"  is  lacking.  In  the  animals 


employed  in  test  V,  there  v;as  great  damage  or  visible  organic  symptoms 
ct  the  disease  and  under  normal  conditions  such  animals  were  not 
considered.  In  other  cases,  however,  the  illness  hindering  the 
immunization  can  be  negligible  and  overlooked.  On  tho  other  hand, 
the  puzzling,  but  evident  organic  condition  known  as  "individual 
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disposition"  exists. 
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No  reaction. 


The  animal  coughed  right  at  tho 
start,  (waning;  declining  appetito. 
Could  not  recuperate.  Death  approx* 
46  hours  after  inoculation.  On 
the  place  of  injection  slight 
purulent  edema.  Spleen  moderately 
enlarged.  In  the  lower  lobe  of  the 
left  lung  a  nob-sized  abceoo  filled 
with  pus,  surrounded  with  hepatic 
lung  tissue.  Purulent  slimy  secre¬ 
tion  from  £(ose.  Excessive  Anthrax 
bacilli  in  blood  and  in  organe. 

No  reaction 


Same  as  above 


The  animal  coughed  right  at  start 
and  was  ill.  Later,  though  the 
cough  continued,  obvious  recuperatioj 
On  7  Aug  slight  edema  which  hardened 
on  8  Aug  and  on  10  Aug  disappeared, 
leaving  just  a  slight  infiltrate,  . 
The  general  condition  did  not  show 
any  evident  disturbance. 
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(control 
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too  reaction 


Same 


Death  40-46  hrs  after  infection. 

On  inoculation  spot  no  evident 
reaction.  Spleen  enlarged,  slight 
but  distinct.  There  and  in  blood 
bacilli,  somewhat  less  than  cus¬ 
tomary  to  anthrax. 

On  the  2nd  and  3rd  after  the 
inoculations  the  animal  was  severely 
ill;  slight  edema  appeared  as  on 
8  August,  but  disappeared  on  the 
following  day.  Cn  10  August  the 
animal  recuperated,  just  slightly 
diminished  appetite.  On  15  62®  Aug. 
complete  recovery. 

On  day  after  inoculation  diffuses 
edema,  which  did  not  increase  much. 
Death  after  56  hours  of  typical 
anthrax. 


One  may  progress  one  step  farther,  and  assume  right  at  the  start 
that  such  animals  belong  to  a  breed  v/hich  are  apt  to  contract  pestilences 
of  larger  dimensions.  They  are  vulnerable  and  without  resistance  to  virus, 
existing  only  in  small  quantities.  This  (virus)  increases  in  its 
quantity  and  pathogenicity  and  may  be  transmitted  to  other  animals. 

These  conditions  are  illustrated  by  the  case  of  Sheep  XXIII  and.  must  be 
taken  into  consideration. 


Further,  oheep  XXX  deserves  attention*  This  animal  vias  pro— 
treated  with  sterilized  anthrax  blood  exclusively  and  through  this  alone 
(became  more  resisting)  increased  its  power  of  resistance*  This  evokes 

an  historical,  theoretic  and  practical  interest  (concern).  First. 

*  * 

because  it  confirms  a  very  old  observation  by  Touasaint.  It  is 
generally  recognized  that  since  Pasteur,  the  inoculation  introduced 
by  Tou3aaint,  (employing  warmed  up  anthrax  blood)  in  cases  when  it 
is  successful,  merely  implies  that  there  ie  a  weakening  in  the  Bacilli 
which  remained  alive.  In  other  words  this  method  merely  represents 
an  incomplete  Pasteur  process.  Here  there  is  no  question  of  live 
bacilli.  The  theoretic  significance  implies  that  in  accordance  with 
the  Lysin  Theort,  Lysin  must  bo  present  in  the  body,  although  in  the 
first  place  of  injection  and  particularly  there  were  a  special  re¬ 
sistance  of  immunization '  exist 8,  the  quantity  of  lysin  would  be  more 
strongly  pronounced,  therefore,  jdmmgh  though  an  immunizing  effeot  of 
the  blood  was  existant,  it  was  so  weak  that  the  treated  animal  managed 
to  survive  only  after,  a  severe  illness .  One  cannot  attempt,  hence, 
to  employ  (utilize )blood  alone  for  the  immunization.  Nevertheless,  it 
can  be  attempted  in  a  conjunction  (mixture)  with  edema  and  this  is  the 
pmocdcaxSdcxxjDac  practically  important  side  of  the  question,  which 
provoked  the  mentioned  tests  with  edema  and  blood  mixtures.  Though 
each  animal  can  offer  only  a  limited  amount  of  edema,  it  is  possible 
to  extract  (take)  a  larger  quantity  of  blood  from  anthrax  diseased  animals 
Hence,  by  mixing  both  substances  a  considerable  quantity  of  serum  may 
be  obtained* 


Besides,  this  consideration  fcseams  invalid,  relatlvo  to  the 

economical  manner  of  obtaining  serum,  since  Test  V  proved  that 

only  a  small  quantity  of  scrum  was  required  fer  the  Immunizations . 

factually,  Kr.  XXII  was  completely  immunized  by  a  single  2^  cca 

inoculation.  The  repeated  injections  of  the  same  quantity  used  on 

k  oltm*- 

Kr.  XXIV  could  not  achieve  bean  results, 

i.'evertholess  for  futher  tests  -  be  it  that  only  a  single  odema 
treatment  provides  a  long  lasting  immunity  -  one  must  reckon  with  a 
aeries  of  injections.  This  i3  closely  connected  with  the  character¬ 
istics  of  the  edema,  as  Tests  IV  and  V  clearly  indicate.  During 
bothtests  the  animals  which  rccoivod  the  largest  quantity  of  edema 
died  remarkably  sooner  than  the  controlled  anirml3.  Regarding  Test 
IV,  the  foregoing  remarks  indicated  that  the  infection  (inoculation) 
of  the  treatment  was  premature.  The  premature  daath  of  the  animal 
which  received  15  cem  edema  can  be  simply  explained:  at  the  time 
when  the  injection  of  bacilli  was  effected  there  was  still  free  lysin 
(uncombined.  or  loose)  circulating  in  the  blood  and  the  (settlement) 
colonization  of  the  anthrax  was  favorable  due  to  the  nullification 
of  the  normal  protecting  contrivances.  As  far  ac  the  other  phases 
of  the  test  show,  though  not  quite  as  distinctly,  one  must  assume  that 
here  the  slighter  quantity  of  edema  was  insufficient  to  produce  the 
lytic  effect  or  that  this  time  a  digestion  (consumption)  of  the 
injected  edema  had  taken  place,  which  did  not  fora  (develop)  a 
sufficient  quantity  of  Anti-lysin. 

Ihe  latter  hypothesis  could  carry  greator  probability:  first, 
becauso  Bhoup  XVIII  of  the  IV  th  test  remained  alive  and  further 


because  teat  V  indirectly  refers  to  such  conditions*  Here  the  time 
lapse  between  the  first  treatment  and  the  (infection)  injection  was 
sufiiciently  long,  in  order  to  enable  a  number  of  sheep  to  develop 
the  necossary  immunity  (protection).  '•  Only  the  animal  which  received 
the  largest  quantity  of  edema  could  not  survive.  This  proven  that 
the  body  of  a  normal  animal  is  able  to  consume  only  a  certain  Quantity 
of  edema  in  a  specific  tine:  should  this  be  exceeded  (surpassed), 
instead  of  developing  an  immunity  (through  anti-lysin)  an  over 
sensitivity  is  produced  (through  existance  of  the  injected  lyain). 

As  Sheep  XXVIII  clearly  indicates,  it  is  not  a  question  of  the 
quantity  of  edema,  but  the  manner  in  which  it  is  administered.  This 
animal  has  also  received  10  ccm  of  the  same  edema,  but  in  two  separate 
injections.  This  offers  a  completely  new  revelation  (manifestation) 
for  the  study  of  immunity  which  can  also  be  proved  in  the  rabbit  test, 
though  not  half  as  clearly.  The  edema  of  animals  suffering  from 
anthrax,  (when  the  largest  part  of  the  bacilli  is  destroyed  and 
eliminated)  represents  a  liquid  which  in  itself  is  completely  harmless 
for  normal  animals  and  which  does  not  possess  the  characteristics 
(ingredients)  of  a  poison.  After  inj ecticn  of  this  liquid  in  specific 
quantities,  (not  too  large)  immunity  against  severe  bacilli  infection 
is  reached  within  8-10  days.  However,  if  the  time  lapse  is  too 
brief,  or  if  the  specific  quantity  of  edema  is  augmented,  though  the 
time  is  correct,  the  body  is  unable  to  consume  (digest)  it  and  an 
over-sensitivity  develops.-  Cn  numerous  occasions  one  has  attempted  to 
detect  the  poisons  of  a  pathogenic  agent  in  the  body  joicos  of  an 


infected  animal,  without  reaching  favorable  results.  The  diseased 
body  juices  are  actually  non-pcisonouo  in  themselves,  not  only  frith 
anthrax.  Their  characteristics,  however,  appear  when  they  merge 
with  the  bacilli.  As  this  could  be  established  for  pathogenic  agents, 
which  appear  to  have  varied  effects  within  the  animal,  it  must  be  a 
question  of  a  general  rule  (an  overall  law). 

On  the. whole  the  clearest  manifestation  is  the  ■favorable  lytic 
effect  prompted  by  the  infection.  (Ch  the  whole  the  clearest  mani¬ 
festation  is  the  infection  influenced  by  the  favorable  lytic  effect.) 

So  far  this  has  been  proved  with  anthrax,  tuberculosis  (Viennese 
Clinical  T.tekly  Kesearch  1904  Nr.  30)  and  typhus.  V.'ith  the  latter 
the  lysin  effect  is  clearly  seen  in  various  ways:  l)  Hon- fatal 
(even  when  not  particularly  small)  doses  of  bacilli  become  fatal 
when  merges  with  the  otherwise  harmless  Lysin.  2)  In  employing 
fatal  quantities,  the  dissection  report  changes  due  to  the  influence 
of  Lysin,  viz.  the  apportionment  of  cells  of  an  "intraperitoneally" 
infected  guinea  pig.  3)  The  Lysin  may  destroy  the  immunity,  when 
merges  with  bacilli,  which  was  deluted  with  a  "bactericidal  Immune 
serum".  (1)  The  Lysin  can,  in  merging  with  bacilli,  lose  the  acquired 
Immunity  through  an  injection  of  a  "bactericidal  immune  serum") •  The 
more  detailed  information  of  those  tests  pertinent  to  typhus,  which 
could  net  remain  without  influence  on  the  absorption  of  the  "organisms "(?) 
of  the  typhus  immunity,  may  (follow  around  Christmas)  be  submitted 
by  Christmas.  The  3ame  quantity  loads,  without  fail,  to  the  desired 
immunity,  as  long  a3  it  is  introduced  separately,  that  is  when  a 
certain  immunization  exists  against  "haisLe3S  anthrax  poison"  contained 


in  the  edema. 


(further  details  of  the  roport  about  the  advantages  of  tho 
ccthod  end  tha  stability  (durability)  of  the  ©dona, etc.  have  co 
far  no  immediate  interest,  and  should  be  reported  as  a  su.Tjns.ry  of  all 
tests.) 


